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A flame retardant which is free from halogen, has a high melting point and low volatility, and docs not lower the characteristics 
inherent in resins, comprising a crosslinkcd phcnoxy-phosphazene compound obtained by crosslinking a phosphazcne compound with 
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h U ^ J 5 - hi'm-^^^-^^D^MUfCo 

15 bU te. S cfc ^ P ;l/ ^> X 7 T -f^' > ^ 'J - 

(3m^58. 57%. 4fi^l2. 26%. 5:S:^>'6 

11%. 7S1*:2. 82%. 8a>p^J[^_h 
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X 7 r -tf > ® fiJc ) 
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[N=P (-0-P h -0-P h-0-) 0. , (-O-Ph) 1. a] 

Mw=i5io. Tm = ^ai-<?#-r\ 

T5 = 346 °C. Td = 353 °C 

[N=P (-0-Ph-O-Ph-O-) 0. 2 C-O-Ph) i s] 
10 IDC^ 9 7. 9 aff iiS = 0. 11%, 
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t ;u ) [ :^ 2 8 . 8 g ( 0 . 1 3 2 ^ /U ) ] ^ 
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y ^ ^ [y y m iz X ^ m ^ ^ m -t ^ y ^i^^-^x 

10 "7 r -t^' > ® ^ ) 
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{t M ^ ^ ti 'tli)^ tZo 

%mm2 5 

m\z \^xm-m mm^iS-jSLm^ntzo '^iz^mm 2 3 tw^ 
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* o t. tz^ ^ (Dmm'iKj^m (D iz 9 ^ - i/ y '/ 

It M i6 ti i)^ fZo 
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mf^^ (D im^.-^f \^ y^^^ i:i - > y umi6 ^ n u r, 
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2 0 g (0. 1 6 ^ JV ) RO^ ^ y ^ a a K y -if y (MC 
10 B ) 5 U h ;U ^ ({iiJ ^ g> M 14^ ^ >S: O^' it Sft ^ e ^ 

^ {r ^ ?a L . S )r> ^1 ^ 3 D# Fal -e 1 3 0 "C * T- # fa L o 
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S.0?M^?S^iiJ^L> afe®zti§ia?17 6g^|5^*L. 

6 8 8 3 g i ^ a jV yf-^ y T y I 0 0 t LX 

i 3 4 3 g, ^?S1'(^)^□;^^^x7r-tf>^gS 
19. 5 1%)^#fZoiR^96. o 6 % ^i^<tm.) o 
' ' P - N M R ^ ^ m L tz 'i^ Hfi^m=3 (CC 
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^mm^m^Lxs9. 5 % ^ a ji x y r > mm 
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^^Na 596. 67g(25. 95^;l/)&2>*7^h 
5 5 t K a 7 5 > ( T H F ) 7 U h v'l' ^^ ^ ^ ^ a> 
It ^ 0^ il ?^ S ^ ii X. S IS ^ C A tl. mWT S 

i::^ f^m I s x-n ^ tifz 3 9 . 5 % ^ a ;u X 7 r > 
^•^(3172. 41g)^THF 5. 5Uyh;U{C 

'J y h J\^. 7K 5 'J y h ;U 0^' 5 % N a O H tK 3 U 

h ;u }r ?g ^ L c: n ^ 1^ T o -r- i5fe L /Co 5 % 

15 N a 0 H 7K ^ ?^ 7 U -y h /l^ T' 2 [U. 5 % ^ 7 'J h ;U 
T' 1 HI . 7 % N a H C 0 3 7jc }g ^ 7 U ^y h ^U- T- 1 [1 > 7K 

mmLfz. Sm^C. 8 0 3 t o r r J&l T T- 1 2 fa^ 

K^^'^L. 2 4 3 7 gCD^fe'>-^-^>y ht^tO^x^ 
20 4- 4-^ X 7 T -^f > ^ # /Co JR^9 7. 5% 

1$m=3:5 5%, raS{4i^m=4:18%, E#1*m^ 
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5 : 2 7%. GPCJ:«9Sa^J^5>^aMw=7 2 0. 
mp=109"'C. 5%ilSgfaj@tTd(5%)=343 °C> 

= 19%. a#PhOH=0. 038wt%. B^M C 
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102. w.rm\^) 7. 5^^mmL. i^-^-x-m-^ 

5 ^" ^ ^ X h ^ ^ ffl T ^ Hi zS^ L> iSf^'ti^tm 
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(Flaming) ( K U ■/ ) CD W ^> 5 ^tf 7" 5- X h ^ ;U 

2 0 ^ C o T I® ^ fCo m ^ IS 3 {I ^ t-o 
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10 14tg^^M«^J2 9ii^#{CL-ClPfiHLfCa Itm^^SC 

^ Si 3 6 
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m ag <i: /X -5) HHg n X. T . U ( 2 , 6 - >^ f- ;U 

15 -1, 4-:7i-U>);t^-9--rK60gP<i:rf^A^'t4» 

/Co C (D m fiJci O '14 ^ ^ 51 2 9 i 15] It C L T ffi L 

/Co ,^ m ^ ^ 3 C ^ -To 
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t:' X 7 X y - - A M ^ + V/ m fla 1 0 0 ^ (C ^ L T > 
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m M m 2 9 t \^ m i:i L X m m L fzo j^m^^ajc^-To 

iblS^J 1 1 

^ y m ^ u A a ^ ^ IS ^ u T^j: c^ n {i. mmm s 
7 tmmi^ i^x mmm-ftim ^ntzo c © m ^ ^i^ © 14 ^ 
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BNSDOCID:<WO 9919383A1> 



wo 99/19383 



PCT/JP98/02974 



70 



3 



10 









) If/ 


tim. }^ 












(UL-94) 














29 


V - 0 














30 


V - 0 














31 


V - 0 




1 9 zl 










32 


V- 0 




119 


4nf 








33 


V- 0 


Iftv 


1 2 0 










34 


V- 0 




1 1 8 










35 


V- 0 




1 2 4 








m 


36 


V- 0 




1 4 0 


/fit 








37 


V- 0 


"fun 












9 


V- 2 




1 1 7 










10 


V- 2 




1 3 9 


W 




lift 


m 


11 


V - 2 













7. y Y -if y (D ^ ^) 

0. 44^;l/(52. 4g), 7^y_;i,2. 20^ ;U 
(207. Og). 7K^t^b:^hU'>A2. 64^ 
(10 5. 6 g ) S h yl/ X > 1 0 0 0 m 1 ^ jfjp L fCo 

mm L 



BNSDOCID; <;WO 9919383A1> 



wo 99/19383 



PCT/JP98/02974 



71 

Z. (D T J -7 :^ J - )\^ ^XJ 1 :^ J - )V O ± h 'J "^A^ 
(Dh;UJi>^?^C> lJi~'yh^;U(115. 9g)CD 

^$12%, 5&<>'6ai*ll%. 73^4:3%. 8fi^4:J!^ 

%^ayK>4f>^?g5 8 0 g^itftLv^cj:;{>^';>f^?^3 0 
°C j!^ T T- ?^ T L /Co C CD M ^ ^ 1 2 B# TbI i5ft L 
S fc^ ^ 5 %7Y. mit-f- V U A 7jc ^ ^ ^ ijp L 2 tU 
iJfc L />io C W ^ S ^ # ^p^^ ^ T' 4' L fc ^> tK ^ ^ 2 
10 Htf was ^Ztii ii^. (^^-^'^^{4= : 

80 °C. 5mmHg. 12a#FBl) LT> 220g(D^%!(^ 
'14 ?S 1$ ^ # /Co -f^ ^ L fc >^ iJ' p □ 4-^ X 7 T ^ > :t 'J 
-7 - ^> ^ {1} L /ciR 9 2 % T o /Co 

15 MRX^^h;U{±7. 6~6. 6ppm. ''P-NMR 
X^^h;l/{il0~6> - ll~-i4. -16- 
-2 1 p pm®fgS{rh°-^^^t> GPCrzIlJ^LTt 
SM^^53"-Pfilil 5 0 0 (:fsUxf-l/>^^CDjil) T 

^ ifr m ck «:) . 

[N = P (OCsH^CN) 0. 33(OPH) 1.67] T-*)f3. 
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U> g ^ T l> a C ^StlS L /Co 

fi5c 2 5 

^5 /\^-9-^a^'>^ah'J:t^X7T■^'> 1- o Jl 

(5 2 1. 6g)^^##fflmT-ei2B#fBl 2 5 0 °C5;: 
jjp ^ W S o r ^ u a X 7 T -tf V 'J ^ 
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